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(57) ABSTRACT

A hydraulic system for a work machine includes a first
hydraulic pump driving a swing hydraulic motor; a second
hydraulic pumps driving a boom cylinder; a first pump
displacement increase valve controlling a volume of the first
hydraulic pump; a swing pilot pressure sensor detecting a
swing operation amount; a boom raising pilot pressure
sensor detecting a boom raising operation amount; and a
controller controlling a control signal to the first pump
displacement increase valve on the basis of the swing
operation amount and the boom raising operation amount.
The controller controls the control signal in such a manner
that a delivery rate of the first hydraulic pump becomes
higher as the swing operation amount is larger and an
increasing rate of the delivery rate of the first hydraulic

Int. CL pump becomes lower as the boom raising operation amount
EO2F 9/22 (2006.01) is larger during a swing boom raising operation.
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HYDRAULIC SYSTEM FOR WORK
MACHINES

TECHNICAL FIELD

[0001] The present invention relates to a hydraulic system
for a work machine such as a hydraulic excavator.

BACKGROUND ART

[0002] A work machine such as a hydraulic excavator can
exhibit excellent combined operability by connecting a
boom directional control valve and a swing directional
control valve to the same pump line in parallel and driving
a swing motor and a boom cylinder by a common pump. The
“excellent combined operability” means a characteristic
that, in a case of, for example, a so-called swing boom
raising operation for simultaneously implementing swing
and boom raising, a swing acceleration becomes lower as a
boom raising operation amount is larger, compared with a
case of a sole swing operation. This characteristic results
from the higher inertia of a swing structure than the inertia
of' a boom, and the characteristic is obtained since a swing
load pressure is higher than a boom load pressure at initial
swing to allow a more hydraulic fluid to flow into the boom
cylinder. Under this characteristic, if a swing distance is
short relative to a height of a soil discharge position, a boom
raising speed increases but a swing increasing rate decreases
as the boom raising operation amount is larger, so that the
soil discharge position is advantageously easy to adjust
during gravel loading work or the like. On the other hand, if
the boom load pressure differs from the swing load pressure,
a divergence loss can be generated in response to a differ-
ence in the load pressure.

[0003] Meanwhile, there is known a work machine con-
figured such that a swing motor and a boom cylinder are
driven by different pumps and that a swing speed decreases
during a swing boom raising operation (refer to Patent
Document 1 and the like). Specifically, the work machine is
configured such that a delivery rate control valve for con-
trolling a delivery rate of each pump is used to cause a
delivery pressure of the pump corresponding to the boom
cylinder to act on the delivery rate control valve of the pump
corresponding to the swing motor when a boom raising
operation is detected, and to decrease a supply flow rate for
the swing motor at a time of a swing boom raising operation.

PRIOR ART DOCUMENT

Patent Document

[0004] Patent Document 1: JP-2004-36865-A
SUMMARY OF THE INVENTION
Problem to be Solved by the Invention
[0005] However, the hydraulic system of Patent Docu-

ment 1 does not always simultaneously achieve the above-
mentioned excellent combined operability and the reduction
of loss. The reason is as follows. The configuration of the
hydraulic system of Patent Document 1 is to simply turn on
or off a command pressure to the delivery rate control valves
depending on whether the boom raising operation is present,
and not to cause the swing speed to decrease in proportion
to a boom raising operation amount during the swing boom
raising operation. For achieving the excellent combined
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operability, the hydraulic system of Patent Document 1
needs to control, for example, the delivery rate control
valves in such a manner as to suppress a flow rate to be
supplied to the swing motor as the boom raising operation
amount is larger, and to supply a higher flow rate to the
boom cylinder. In this case, however, the pressure loss
increases between the hydraulic pump and the boom cylin-
der, resulting in the degradation of fuel economy.

[0006] An object of the present invention is to provide a
hydraulic system for a work machine capable of realizing
excellent combined operability while suppressing a diver-
gence loss during a swing boom raising operation and
suppressing degradation of fuel economy.

Means for Solving the Problem

[0007] To attain the object, a hydraulic system for a work
machine according to the present invention is a hydraulic
system for a work machine including a track structure, a
swing structure swingably mounted on the track structure,
and a work device that includes a boom attached to the
swing structure, the hydraulic system including: a swing
hydraulic motor causing the swing structure to swing; a
boom cylinder driving the boom; a first hydraulic pump
delivering a hydraulic fluid for driving the swing hydraulic
motor; a second hydraulic pump delivering a hydraulic fluid
for driving the boom cylinder; a swing operation device
instructing an operation of the swing hydraulic motor; a
boom operation device instructing an operation of the boom
cylinder; a first pump displacement increase valve control-
ling a volume of the first hydraulic pump; a swing operation
amount detector detecting a swing operation amount of the
swing operation device; a boom raising operation amount
detector detecting a boom raising operation amount of the
boom operation device; and a controller controlling a first
pump flow control signal that is a command signal to the first
pump displacement increase valve on the basis of the swing
operation amount detected by the swing operation amount
detector and the boom raising operation amount detected by
the boom raising operation amount detector. The controller
controls the first pump flow control signal in such a manner
that a delivery rate of the first hydraulic pump becomes
higher as the swing operation amount of the swing operation
device is larger and an increasing rate of the delivery rate of
the first hydraulic pump becomes lower as the boom raising
operation amount of the boom operation device is larger if
a swing operation by the swing operation device and a boom
raising operation by the boom operation device are per-
formed simultaneously.

Effect of the Invention

[0008] According to the present invention, it is possible to
realize excellent combined operability while suppressing a
divergence loss during a swing boom raising operation and
suppressing degradation of fuel economy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1is a perspective view illustrating an example
of'a work machine to which a hydraulic system according to
an embodiment of the present invention is applied.

[0010] FIG. 2 is a circuit diagram illustrating principal
sections of the hydraulic system according to an embodi-
ment of the present invention.
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[0011] FIG. 3 is a circuit diagram of a pump driving device
that constitutes the hydraulic system shown in FIG. 2.
[0012] FIG. 4 is a functional block diagram of a controller
that constitutes the hydraulic system shown in FIG. 2.
[0013] FIG. 5 is a circuit diagram of a boom raising pilot
pressure selection section that constitutes the controller
shown in FIG. 4.

[0014] FIG. 6 is a circuit diagram of a swing target power
arithmetic section that constitutes the controller shown in
FIG. 4.

[0015] FIG. 7 is a circuit diagram of a swing target flow
rate arithmetic section that constitutes the controller shown
in FIG. 4.

[0016] FIG. 8 is a circuit diagram of a pump flow control
section that constitutes the controller shown in FIG. 4.
[0017] FIG. 9 is a circuit diagram of a boom target power
arithmetic section that constitutes the controller shown in
FIG. 4.

[0018] FIG. 10 is a circuit diagram of an arm target power
arithmetic section that constitutes the controller shown in
FIG. 4.

[0019] FIG. 11 is a circuit diagram of a bucket target
power arithmetic section that constitutes the controller
shown in FIG. 4.

[0020] FIG. 12 is a circuit diagram of a pump torque
control section that constitutes the controller shown in FIG.
4.

MODES FOR CARRYING OUT THE
INVENTION

[0021] Embodiments of the present invention will be
described hereinafter with reference to the drawings.
[0022] 1. Work machine

[0023] FIG. 1 is a perspective view illustrating an example
of'a work machine to which a hydraulic system according to
an embodiment of the present invention is applied. In the
following description, it is assumed that a front of a cab seat
(in an upper left direction in the drawings) is a front of a
body. It is noted, however, that exemplary showing a
hydraulic excavator is not intended to limit objects to which
the hydraulic system according to the present invention is
applied. The hydraulic system according to the present
invention is applicable, as needed, to work machines of
other types under similar circumstances.

[0024] The work machine exemplarily shown in FIG. 1 is
a hydraulic excavator, which includes a track structure 8, a
swing structure 9 swingably mounted on the track structure
8, and a work device 10 attached to the swing structure 9.
[0025] The track structure 8 includes left and right crawl-
ers 31 each having an endless track crawler belt in the
present embodiment, and travels by driving the left and right
crawlers 31 by left and right travel motors 32, respectively.
For example, hydraulic actuators are used as the travel
motors 32.

[0026] A cab 33 into which an operator gets is provided in
a front portion of the swing structure 9. A power chamber 34
accommodating an engine, a hydraulic drive device, and the
like is provided in rear of the cab 33 of the swing structure
9. A swing hydraulic motor 3 is provided in a swing frame
that couples the swing structure 9 to the track structure 8.
Left and right operation levers 1a and 15 for instructing a
swing operation of the swing structure 9 and a operation of
the work device 10 are provided in the cab 33. Furthermore,
the power chamber 34 accommodates a hydraulic pump
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device 2 that delivers a hydraulic fluid for driving each
hydraulic actuators, a control valve device 20 that controls
a flow of the hydraulic fluid supplied from the hydraulic
pump device 2 to the hydraulic actuator, and the like.
[0027] The work device 10 is coupled to the front portion
of the swing structure 9 (a right side of the cab 33 in the
present embodiment). The work device 10 is a multijoint
work device that includes a boom 35, an arm 36, and a
bucket 7. The boom 35 is vertically rotatably coupled to the
frame of the swing structure 9 and coupled to the frame of
the swing structure 9 via a boom cylinder 4. The arm 36 is
rotatably coupled to a tip end of the boom 35 and coupled
to the boom 35 via an arm cylinder 5. The bucket 7 is
rotatably coupled to a tip end of the arm 36 and coupled to
the arm 36 via a bucket cylinder 6. The boom cylinder 4, the
arm cylinder 5, and the bucket cylinder 6 are hydraulic
actuators.

[0028] Inthe work machine shown in FIG. 1, the hydraulic
fluid delivered from the hydraulic pump device 2 is supplied
to each of the swing hydraulic motor 3, the boom cylinder
4, the arm cylinder 5, and the bucket cylinder 6 via the
control valve device 20 in response to an operation on the
left or right operation lever 1a or 1b. Needless to say, the
swing hydraulic motor 3 causes the swing structure 9 to
swing, and the boom cylinder 4, the arm cylinder 5, and the
bucket cylinder 6 drive the boom 35, the arm 36, and the
bucket 7, respectively. A position and a posture of the bucket
7 change by expansion or contraction of the boom cylinder
4, the arm cylinder 5, and the bucket cylinder 6 by the
hydraulic fluid. Furthermore, the swing structure 9 swings
relatively to the track structure 8 by rotation of the swing
hydraulic motor 3 by the hydraulic fluid. A operation of the
track structure 8 is not directly related to the present inven-
tion and is not, therefore, described.

[0029] 2. Hydraulic system

[0030] FIG. 2 is a circuit diagram illustrating principal
sections of the hydraulic system according to an embodi-
ment of the present invention. The hydraulic system shown
in FIG. 2 includes a pilot hydraulic fluid source 17, shuttle
valve group, an operation amount detector, a pump control
valve, a pump driving device 50, and a controller 100 in
addition to the hydraulic pump device 2, the control valve
device 20, the left and right operation levers 1a and 15, and
the hydraulic actuators (such as the swing hydraulic motor
3 and the boom cylinder 4). The constituent elements will be
described below.

[0031] Hydraulic Pump Device

[0032] The hydraulic pump device 2 includes a first
hydraulic pump 2a, second hydraulic pumps 25 and 2¢, and
a pilot hydraulic fluid source 17, and is driven by, for
example, an engine that is not shown. The first hydraulic
pump 2a and the second hydraulic pumps 26 and 2¢ are
variable displacement hydraulic pumps. While swash plate
type hydraulic pumps are described by way of example in
the present embodiment, inclined shaft type hydraulic
pumps may be used. Moreover, while a case where the
hydraulic pump device 2 includes the two second hydraulic
pumps is exemplarily shown, the hydraulic pump device 2
often includes one second hydraulic pump. The first hydrau-
lic pump 2a delivers the hydraulic fluid for driving the swing
hydraulic motor 3 to a first pump line 21a. The second
hydraulic pumps 26 and 2¢ deliver the hydraulic fluids for
driving the boom cylinder 4, the arm cylinder 5, and the
bucket cylinder 6 to second pump lines 216 and 21c,
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respectively. While the arm cylinder 5 and the bucket
cylinder 6 are not shown in FIG. 2, the hydraulic fluid
delivered from the second hydraulic pump 24 is supplied to
the bucket cylinder 6 and the hydraulic fluid delivered from
the second hydraulic pump 2c¢ is supplied to the arm cylinder
5. The hydraulic fluids delivered from the second hydraulic
pumps 25 and 2¢ are combined to be supplied to the boom
cylinder 4.

[0033]

[0034] The control valve device 20 includes boom direc-
tional control valves 22 and 23, a swing directional control
valve 24, a bucket directional control valve 25, and an arm
directional control valve 26. In the present embodiment, the
control valve device 20 configured to include the two boom
directional control valves 22 and 23 is exemplarily shown
since the hydraulic pump device 2 is configured such that the
hydraulic fluids delivered from the second hydraulic pumps
2b and 2¢ are combined to be supplied to the boom cylinder
4. However, the control valve device 20 often includes one
boom directional control valve.

[0035] The boom directional control valve 22 and the
bucket directional control valve 25 are provided in the
second pump line 216 in series. The boom directional
control valve 22 is located downstream of the bucket direc-
tional control valve 25. Likewise, the boom directional
control valve 23 and the arm directional control valve 26 are
provided in the second pump line 21c¢ in series. The boom
directional control valve 23 is located downstream of the
arm directional control valve 26. The swing directional
control valve 24 is provided in the first pump line 21a. The
boom directional control valves 22 and 23 control a flow of
the hydraulic fluid supplied to the boom cylinder 4. The arm
directional control valve 26 controls a flow of the hydraulic
fluid supplied to the arm cylinder 5, the bucket directional
control valve 25 controls a flow of the hydraulic fluid
supplied to the bucket cylinder 6, and the swing directional
control valve 24 controls a flow of the hydraulic fluid
supplied to the swing hydraulic motor 3.

[0036] While a case where the bucket directional control
valve 25 is provided in the second pump line 215 and the
arm directional control valve 26 is provided in the second
pump line 21¢ is described by way of example, the bucket
directional control valve 25 may be provided in the second
pump line 21¢ and the arm directional control valve 26 may
be provided in the second pump line 215. Further, a case
where the bucket directional control valve 25 as well as the
boom directional control valve 22 is provided in the second
pump line 215 and the arm directional control valve 26 as
well as the boom directional control valve 23 is provided in
the second pump line 21c¢ is described by way of example.
Alternatively, a travel directional control valve, for example,
(not shown) controlling a flow of the hydraulic fluid sup-
plied to each of the travel motors 32 (FIG. 1) may be
provided as an alternative to the bucket directional control
valve 25 and/or the arm directional control valve 26. In other
words, the control valve device 2 is configured such that the
second hydraulic pumps 26 and 2¢ drive the boom cylinder
4 and the travel motors 32.

[0037]

[0038] The operation levers la and 15 are operation
devices instructing operations of the swing structure 9 and
the work device 10. While electric levers are often used as

Control Valve Device

Operation Levers

Mar. 1, 2018

the operation levers la and 1b, pilot lever devices are
exemplarily shown as the operation levers 1a and 15 in the
present embodiment.

[0039] The left operation lever 1a is a swing operation
device instructing an operation of the swing hydraulic motor
3. When being operated in, for example, a horizontal direc-
tion, the left operation lever la delivers a left swing pilot
pressure P1 or a right swing pilot pressure Pr in response to
an operation direction (left operation direction or right
operation direction), and outputs the left swing pilot pres-
sure P1 or the right swing pilot pressure Pr to a pilot pressure
receiving section of the swing directional control valve 24.
When the left swing pilot pressure P1 is input to the swing
directional control valve 24, then a position of the swing
directional control valve 24 is changed over to a left-side
position in FIG. 2, and the first pump line 21a is connected
to a left-side supply line, in FIG. 2, of the swing hydraulic
motor 3 to cause the swing structure 9 to swing leftward.
Conversely, when the right swing pilot pressure Pr is input
to the swing directional control valve 24, then the position
of the swing directional control valve 24 is changed over to
a right-side position in FIG. 2, and the swing hydraulic
motor 3 reversely operates to cause the swing structure 9 to
swing rightward. The left operation lever 1a also functions
as another operation device that instructs an operation of
another hydraulic actuator (the arm cylinder 5 in the present
embodiment) which is other than the boom cylinder 4 and
which is driven by the second hydraulic pump 2¢. When
being operated in, for example, a longitudinal direction, the
left operation lever 1a delivers an arm dumping pilot pres-
sure or an arm crowding pilot pressure in response to an
operation direction (front or back operation direction), and
outputs the arm dumping pilot pressure or the arm crowding
pilot pressure to a pilot pressure receiving section of the arm
directional control valve 26. The left swing pilot pressure
P1, the right swing pilot pressure Pr, the arm dumping pilot
pressure, and the arm crowding pilot pressure are pressure
signals each having a magnitude in response to an operation
amount of the left operation lever 1a. The operation direc-
tion of a swing operation and that of an arm operation may
be interchanged with each other.

[0040] The right operation lever 15 is a boom operation
device instructing an operation of the boom cylinder 4.
When being operated in, for example, the longitudinal
direction, the right operation lever 14 outputs a boom
lowering pilot pressure Pd or a boom raising pilot pressure
Pu in response to an operation direction (front or back
operation direction), and outputs the boom lowering pilot
pressure Pd or the boom raising pilot pressure Pu to pilot
pressure receiving sections of the boom directional control
valves 22 and 23. When the boom raising pilot pressure Pu
is input, then positions of the boom directional control
valves 22 and 23 are changed over to right-side positions in
FIG. 2, the second pump lines 215 and 21¢ are connected to
a bottom-side hydraulic chamber of the boom cylinder 4,
and the boom cylinder 4 is expanded to raise the boom 35.
Conversely, when the boom lowering pilot pressure Pd is
input, then the positions of the boom directional control
valves 22 and 23 are changed over to left-side positions in
FIG. 2, and the boom cylinder 4 is contracted to lower the
boom 35. The right operation lever 15 also serves as another
operation device that instructs an operation of another
hydraulic actuator (the bucket cylinder 6 in the present
embodiment) which is other than the boom cylinder 4 and
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which is driven by the second hydraulic pump 25. When
being operated in, for example, the horizontal direction, the
right operation lever 15 delivers a bucket dumping pilot
pressure or a bucket crowding pilot pressure in response to
an operation direction (left or right operation direction), and
outputs the bucket dumping pilot pressure or the bucket
crowding pilot pressure to a pilot pressure receiving section
of the bucket directional control valve 25. The boom low-
ering pilot pressure Pd, the boom raising pilot pressure Pu,
the bucket dumping pilot pressure, and the bucket crowding
pilot pressure are pressure signals each having a magnitude
in response to an operation amount of the right operation
lever 1. The operation direction of a boom operation and
that of a bucket operation may be interchanged with each
other.

[0041] Furthermore, the pilot pressures delivered from the
operation levers 1a and 15 are output to the pump driving
device 50 via the shuttle valve group in addition to the
corresponding directional control valves. The pump driving
device 50 controls tilting angles of the first hydraulic pump
2a and the second hydraulic pumps 254 and 2¢ by the pilot
pressures and the like from the operation levers 1a and 15.
The pump driving device 50 will be described later.
[0042] Shuttle Valve Group

[0043] The shuttle valve group is configured from shuttle
valves 11a to 11f. The shuttle valve 11a supplies, as a first
pump flow control pressure Pfl, a higher one of the right
swing pilot pressure Pr and the left swing pilot pressure P1
to the pump driving device 50. The shuttle valve 114
supplies a higher one of the arm dumping pilot pressure and
the arm crowding pilot pressure to the shuttle valve 11¢. The
shuttle valve 11d supplies a higher one of the boom raising
pilot pressure Pu and the boom lowering pilot pressure Pd to
the shuttle valves 11c¢ and 1le. The shuttle valve 1lc
supplies, as a second pump flow control pressure Pf3, a
higher one of the pilot pressures supplied from the shuttle
valves 115 and 114 to the pump driving device 50. The
shuttle valve 11f'supplies a higher one of the bucket dump-
ing pilot pressure and bucket crowding pilot pressure to the
shuttle valve 11e. The shuttle valve 11e supplies, as a second
pump flow control pressure Pf2, a higher one of the pilot
pressures supplied from the shuttle valves 114 and 11f'to the
pump driving device 50. The first pump flow control pres-
sure Pfl is a command signal (positive control pressure) to
a first pump displacement increase valve 51a (FIG. 3).
Likewise, the second pump flow control pressure Pf3 is a
command signal (positive control pressure) to a second
pump displacement increase valve 51c¢ (FIG. 3), and the
second pump flow control pressure Pf2 is a command signal
(positive control pressure) to a second pump displacement
increase valve 515 (FIG. 3).

[0044] Operation Amount Detector

[0045] The operation amount detector includes a swing
pilot pressure sensor 12, a boom raising pilot pressure sensor
13, and second pump flow control pressure sensors 14a and
1454. The swing pilot pressure sensor 12 is a swing operation
amount detector that detects a swing operation amount (the
left swing pilot pressure P1 or the right swing pilot pressure
Pr in this example) of the left operation lever la, and is
provided in a hydraulic line between the shuttle valve 11a
and the pump driving device 50. The boom raising pilot
pressure sensor 13 is a boom raising operation amount
detector that detects a boom raising operation amount (the
boom raising pilot pressure Pu in this example) of the right
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operation lever 15, and is provided in a hydraulic line
between the right operation lever 16 and the shuttle valve
11d in a boom raising pilot pressure output line. The second
pump flow control pressure sensor 14a is a first maximum
operation amount detector that detects a maximum value of
a boom operation amount and a bucket operation amount (a
first maximum operation amount, which is the second pump
flow control pressure Pf2 in this example), and is provided
in a hydraulic line between the shuttle valve 11e and the
pump driving device 50. The second pump flow control
pressure sensor 145 is a second maximum operation amount
detector that detects a maximum value of the boom opera-
tion amount and the bucket operation amount (a second
maximum operation amount, which is the second pump flow
control pressure Pf3 in this example), and is provided in a
hydraulic line between the shuttle valve 11¢ and the pump
driving device 50.

[0046] Pump Control Valve

[0047] The pump control valve includes a pump flow
control valve 15 and pump torque control valves 16a and
165. The pump flow control valve 15 is a control valve that
controls the first pump flow control pressure Pf1. This pump
flow control valve 15 plays a role of controlling a delivery
rate of the first hydraulic pump 2a, and is provided in the
hydraulic line between the shuttle valve 114 and the pump
driving device 50. The pump torque control valve 16q is a
control valve that controls a first pump torque control
pressure Ptl (to be described later) and a second pump
torque control pressure Pt2 (to be described later) input to
the pump driving device 50. This pump torque control valve
164 plays a role of controlling absorption torques of the first
hydraulic pump 2a and the second hydraulic pump 25, and
is provided in a hydraulic line between the pilot hydraulic
fluid source 17 and the pump driving device 50. The pump
torque control valve 165 is a control valve that controls a
second pump torque control pressure Pt3 input to the pump
driving device 50. The pump torque control valve 165 plays
a role of controlling an absorption torque of the second
hydraulic pump 2¢, and is provided in the hydraulic line
between the pilot hydraulic fluid source 17 and the pump
driving device 50. The pump flow control valve 15 and the
pump torque control valves 16a and 165 are each configured
with a pressure reducing normally open valve.

[0048] Controller

[0049] The controller 100 computes and outputs a pump
flow control valve command Sfl and pump torque control
valve commands St12 and St3 on the basis of the swing pilot
pressure, the boom raising pilot pressure, and the second
pump flow control pressures Pf2 and Pf3 input from the
swing pilot pressure sensor 12, the boom raising pilot
pressure sensor 13, and the second pump flow control
pressure sensors 14a and 145 to drive the pump flow control
valve 15 and the pump torque control valves 16a and 164.
The controller 100 will be described later in detail.

[0050] 3. Pump Driving Device

[0051] FIG. 3 is a circuit diagram of the pump driving
device 50. The pump driving device 50 shown in FIG. 3
includes the first pump displacement increase valve 51a, the
second pump displacement increase valves 5156 and 51¢, a
first pump displacement reduction valve 52a, second pump
displacement reduction valves 526 and 52¢, a first stroke
constraint valve 53a, and second stroke constraint valves
53b and 53c. The first pump displacement increase valve
51a, the first pump displacement reduction valve 52q, and



US 2018/0058042 Al

the first stroke constraint valve 53¢ are mechanically
coupled to a swash plate of the first hydraulic pump 2a via
a link and play a role of controlling a volume of the first
hydraulic pump 2a. Likewise, the second pump displace-
ment increase valve 515, the second pump displacement
reduction valve 525, and the second stroke constraint valve
53b are mechanically coupled to a swash plate of the second
hydraulic pump 24 via a link and play a role of controlling
a volume of the second hydraulic pump 2. The second
pump displacement increase valve 51¢, the second pump
displacement reduction valve 52¢, and the second stroke
constraint valve 53¢ are mechanically coupled to a swash
plate of the second hydraulic pump 2¢ via a link and play a
role of controlling a volume of the second hydraulic pump
2c.

[0052] The first pump displacement increase valve 5la
and the second pump displacement increase valves 516 and
51c are each urged by a spring from one side (right side in
FIG. 3) and each include a pilot pressure receiving section
on the other side (left side in FIG. 3). The first pump flow
control pressure Pf1 is input to the pilot pressure receiving
section of the first pump displacement increase valve 51a.
When the first pump displacement increase valve 51a is
thereby urged to the right side in FIG. 3, the volume of the
first hydraulic pump 2a increases and a delivery rate thereof
increases. Likewise, the second pump flow control pressures
P12 and P13 are input to the pilot pressure receiving sections
of the second pump displacement increase valves 515 and
51c¢. When the second pump displacement increase valves
515 and 51c¢ are thereby urged to the right side in FIG. 3,
delivery rates of the second hydraulic pumps 26 and 2c¢
increase.

[0053] The first pump displacement reduction valve 52a
and the second pump displacement reduction valves 526 and
52c¢ each include a pilot pressure receiving section on one
side (right side in FIG. 3) and are each urged by a spring
from the other side (left side in FIG. 3). The first pump
torque control pressure Ptl, a delivery pressure Pd1 of first
hydraulic pump 2a, and a delivery pressure Pd2 of the
second hydraulic pump 24 are input to the pilot pressure
receiving section of the first pump displacement reduction
valve 52a, thereby driving the first pump displacement
reduction valve 52a. When the first displacement reduction
valve 52a is urged to the left side in FIG. 3 by a total urging
force of these pressures, then the delivery rate of the first
hydraulic pump 2a decreases to limit the absorption torque
of the first hydraulic pump 2a. Likewise, the second pump
torque control pressure Pt2, the delivery pressure Pd1 of the
first hydraulic pump 2a, and the delivery pressure Pd2 of the
second hydraulic pump 24 are input to the pilot pressure
receiving section of the second pump displacement reduc-
tion valve 525, thereby driving the second pump displace-
ment reduction valve 525. When the second displacement
reduction valve 525 is urged to the left side in FIG. 3 by a
total urging force of these pressures, then the delivery rate of
the second hydraulic pump 26 decreases to limit the absorp-
tion torque of the second hydraulic pump 25. The second
pump torque control pressure Pt3 and the delivery pressure
Pd3 of the second hydraulic pump 2c¢ are input to the pilot
pressure receiving section of the second pump displacement
reduction valve 52¢. When the second pump displacement
reduction valve 52¢ is urged to the left side in FIG. 3 by a
total urging force by these pressures, the absorption torque
of the second hydraulic pump 2c is limited.
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[0054] Furthermore, a pressure of the pilot hydraulic fluid
source 17 directly acts on a right side in FIG. 3 of the second
stroke constraint valve 535, while a pilot pressure of the
pilot hydraulic fluid source 17 reduced by the second pump
displacement increase valve 515 and the second pump
displacement reduction valve 525 acts on left side in FIG. 3
of the second stroke constraint valve 535. When the second
pump displacement increase valve 515, the second pump
displacement reduction valve 525, and the second stroke
constraint valve 5356 move to the right side in FIG. 3, then
the pressure acting on the left side in FIG. 3 of the second
stroke constraint valve 535 decreases. When the second
pump displacement increase valve 515, the second pump
displacement reduction valve 525, and the second stroke
constraint valve 535 move to the left side in FIG. 3, then the
pressure acting on the right side in FIG. 3 of the second
stroke constraint valve 535 decreases. In other words, a
restoring force in response to a difference between the
pressures acting on the two sides acts on the second stroke
constraint valve 535, thereby suppressing movements of the
second pump displacement increase valve 515, the second
pump displacement reduction valve 524, and the second
stroke constraint valve 534, and keeping constant the deliv-
ery rate of the second hydraulic pump 26 under the same
pressure conditions. The first stroke constraint valve 53a and
the second stroke constraint valve 53¢ have configurations
similar to that of the second stroke constraint valve 535 and
function similarly to the second stroke constraint valve 535.
[0055] 4. Controller

[0056] FIG. 4 is a functional block diagram of the con-
troller 100. The controller 100 shown in FIG. 4 includes a
boom-raising pilot pressure selection section 101, a swing
target power arithmetic section 102, a swing target flow rate
arithmetic section 103, a pump flow control section 104, a
boom target power arithmetic section 105, an arm target
power arithmetic section 106, a bucket target power arith-
metic section 107, and a pump torque control section 108.
The respective functional sections will be described below.

[0057] 4-1. Boom-Raising Pilot Pressure Selection Sec-
tion
[0058] FIG. 5 is a circuit diagram of the boom-raising pilot

pressure selection section 101. As shown in FIG. 5, the
boom-raising pilot pressure selection section 101 includes
determiners 101a to 101c, a switch 1014, and a selector
101e. The determiners 101a to 101c¢ are functional sections
that determine whether a failure occurs in the boom raising
pilot pressure sensor 13. Specifically, the determiner 101a
determines whether the boom raising pilot pressure Pu
detected by the boom raising pilot pressure sensor 13 is
lower than a predetermined lower limit threshold S0, the
determiner 1015 determines whether the boom raising pilot
pressure Pu is higher than a predetermined upper limit
threshold S1 (<S0), and the determiner 101¢ determines that
a failure occurs in the boom raising pilot pressure sensor 13
when any of two determinations is true (that is, Pu does not
satisfy S1<Pu<S80). The switch 1014 is changed over in
response to an output from the determiner 101¢ and when it
is determined that the boom raising pilot pressure sensor 13
is normal (Pu satisfies S1<Pu<S80), the switch 1014 selects
the boom raising pilot pressure Pu and outputs the boom
raising pilot pressure Pu as a boom raising pilot pressure
Pus. Conversely, when it is determined that the boom raising
pilot pressure sensor 13 fails (Pu satisfies Pu<S1 or S0<Pu),
the switch 1014 is changed over and an output from the
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selector 101e is output as the boom raising pilot pressure
Pus. The output from the selector 101e is a higher one of the
second pump flow control pressures Pf2 and Pf3. The boom
raising pilot pressure Pus is output to the swing target power
arithmetic section 102 and the boom target power arithmetic
section 105.

[0059]

[0060] FIG. 6 is a circuit diagram of the swing target
power arithmetic section 102. The swing target power
arithmetic section 102 is a functional section that computes
target power of the swing hydraulic motor 3 (hereinafter,
referred to as “swing target power Hs”) from the swing pilot
pressure P1 or Pr and the boom raising pilot pressure Pus.
This swing target power arithmetic section 102 makes a
correction in such a manner as to increase the swing target
power Hs as the swing pilot pressure P1 or Pr is higher and
to reduce the swing target power Hs as the boom raising pilot
pressure Pus is higher. Specifically, the swing target power
arithmetic section 102 computes the swing target power Hs
from the swing pilot pressure P1 or Pr using a map 102a. A
plurality of relationships between the swing pilot pressure
P1 or Pr and the swing target power Hs in the map 102 are
prepared in accordance with the boom raising pilot pressure
Pus, and the computed swing target power Hs for the swing
pilot pressure P1 or Pr becomes lower as the boom raising
pilot pressure Pus is higher. The swing target power Hs is
output to the swing target flow rate arithmetic section 103
and the pump torque control section 108.

[0061]

[0062] FIG. 7 is a circuit diagram of the swing target flow
rate arithmetic section 103. The swing target flow rate
arithmetic section 103 is a functional section that computes
a target flow rate of the first hydraulic pump 2a (hereinafter,
referred to as “swing target flow rate Fts”) from the swing
pilot pressure P1 or Pr and the swing target power Hs. This
swing target flow rate arithmetic section 103 makes a
correction in such a manner as to increase the swing target
flow rate Fts as the swing pilot pressure P1 or Pr is higher
and to reduce an increasing rate of the swing target flow rate
Fts as the swing target power Hs input from the swing target
power arithmetic section 102 is lower. Specifically, the
swing target flow rate arithmetic section 103 includes maps
103a and 103¢ and a rate limiter 1035. When the swing pilot
pressure P1 or Pr is input, the swing target flow rate
arithmetic section 103 generates a swing reference flow rate
in response to the swing pilot pressure P1 or Pr using the
map 103a. An increasing rate of this swing reference flow
rate is limited by the rate limiter 1035 to be computed as the
swing target flow rate Fts. A limit value used in the rate
limiter 10356 is a value computed from the swing target
power Hs using the map 103¢. The map 103¢ makes setting
in such a manner as to increase the increasing rate of the
swing target flow rate Fts as the swing target power Hs is
higher. Since the swing target power arithmetic section 102
computes the swing target power Hs in such a manner as to
reduce the swing target power Hs as the boom raising pilot
pressure Pus is higher, the increasing rate of the swing target
flow rate Fts becomes lower as the boom raising pilot
pressure Pus is higher. The swing target flow rate Fts
computed by the swing target flow rate arithmetic section
103 is output to the pump flow control section 104 and the
boom target power arithmetic section 105.

4-2. Swing target power arithmetic section

4-3. Swing Target Flow Rate Arithmetic Section
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[0063] 4-4. Pump Flow Control Section

[0064] FIG. 8 is a circuit diagram of the pump flow control
section 104. The pump flow control section 104 is a func-
tional section that controls the delivery rate of the first
hydraulic pump 24 in response to the swing target flow rate
Fts input from the swing target flow rate arithmetic section
103. Specifically, the pump flow control section 104 com-
putes the pump flow control valve command Sf1 described
above from the target flow rate Fts using a map 104a, and
outputs the pump flow control valve command Sf1 to the
pump flow control valve 15. The map 104a makes setting
such that the pump flow control valve command Sfl
becomes smaller and a delivery pressure of the pump flow
control valve 15 becomes higher as the swing target flow
rate Fts is higher.

[0065] 4-5. Boom Target Power Arithmetic Section
[0066] FIG. 9 is a circuit diagram of the boom target
power arithmetic section 105. The boom target power arith-
metic section 105 is a functional section that computes boom
target power Hbol and Hbo2 from the boom raising pilot
pressure Pus computed by the boom-raising pilot pressure
selection section 101 and the swing target flow rate Fts
computed by the swing target flow rate arithmetic section
103, and includes maps 105a and 10554, a multiplier 105¢,
and a subtracter 1054. When the boom raising pilot pressure
Pus and the swing target flow rate Fts are input, the boom
target power arithmetic section 105 generates boom target
power Hbo. The map 1054 makes setting to make a correc-
tion in such a manner as to increase the boom target power
Hbo as the boom raising pilot pressure Pus is higher and to
reduce the boom target power Hbo as the swing target flow
rate Fts is higher. For example, a plurality of relationships
between the boom raising pilot pressure Pus and the boom
target power Hbo in the map 1054 are prepared in accor-
dance with the swing target flow rate Fts, and the map 1054
makes setting in such a manner as to decrease the boom
target power Hbo to be computed for the boom raising pilot
pressure Pus as the swing target flow rate Fts is higher. At the
same time, the boom target power arithmetic section 105
computes a boom target power ratio R from the boom raising
pilot pressure Pus using the map 1056. The boom target
power ratio R is multiplied by the boom target power Hbo
in the multiplier 105¢, and a value obtained by multiplying
the boom target power Hbo by the boom target power ratio
R is computed as boom target power Hbo2 that is a target
torque of the boom cylinder 4 assigned to the second
hydraulic pump 2¢. In addition, a value obtained by sub-
tracting boom target power Hbo2 from the boom target
power Hbo in the subtracter 105 is computed as boom target
power Hbol that is a target torque of the boom cylinder 4
assigned to the second hydraulic pump 2. A characteristic
of the map 1055 may be defined, for example, in such a
manner as to increase the boom target power ratio R as an
opening area of the boom directional control valve 23 is
larger on the basis of a ratio of opening areas of the boom
directional control valve 22 and 23 to the boom raising pilot
pressure Pus. The boom target power Hbol and Hbo2 is
output to the pump torque control section 108.

[0067] 4-6. Arm Target Power Arithmetic Section

[0068] FIG. 10 is a circuit diagram of the arm target power
arithmetic section 106. The arm target power arithmetic
section 106 is a functional section that computes arm target
power Har on the basis of a detection signal of the second
pump flow control pressure Pf3 from the second pump flow
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control pressure sensor 145. The arm target power arithmetic
section 106 in the present embodiment computes the arm
target power Har in response to the second pump flow
control pressure Pf3 using a map 1064. The computed arm
target power Har is output to the pump torque control section
108.

[0069] 4-7. Bucket Target Power Arithmetic Section
[0070] FIG. 11 is a circuit diagram of the bucket target
power arithmetic section 107. The bucket target power
arithmetic section 107 is a functional section that computes
bucket target power Hbu on the basis of a detection signal
of the second pump flow control pressure Pf2 from the
second pump flow control pressure sensor 14a. The bucket
target power arithmetic section 107 in the present embodi-
ment computes the bucket target power Hbu in response to
the second pump flow control pressure Pf2 using a map
107a. The computed bucket target power Hbu is output to
the pump torque control section 108.

[0071] 4-8. Pump Torque Control Section

[0072] FIG. 12 is a circuit diagram of the pump torque
control section 108. The pump torque control section 108
includes selectors 1084 and 1084, an adder 1085, and maps
108¢ and 108e. This pump torque control section 108 is a
functional section that computes the pump torque control
valve command St12 to the pump torque control valve 16a
on the basis of the swing target power Hs, the boom target
power Hbol, and the bucket target power Hb that are
previously computed. At the same time, the pump torque
control section 108 is a functional section that computes the
pump torque control valve command St3 to the pump torque
control valve 165 on the basis of the boom target power
Hbo2 and the arm target power Har.

[0073] When the boom target power Hbol and the bucket
target power Hbu are input, higher power of the boom target
power Hbo1 and the bucket target power Hbu is selected in
the selector 1084, and the selected power is added to the
swing target power Hs in the adder 1085 to compute pump
target power Hp12. When the pump target power Hpl2 is
computed, the pump torque control valve command St12 in
response to the pump target power Hp12 is computed using
the map 108¢ and output to the pump torque control valve
16a.

[0074] On the other hand, when the boom target power
Hbo2 and the arm target power Har are input, higher power
of'the boom target power Hbo2 and the arm target power Har
is selected as pump target power Hp3 in the selector 1084.
When the pump target power Hp3 is set, the pump torque
control valve command St3 in response to the pump target
power Hp3 is computed using the map 108e and output to
the pump torque control valve 164.

[0075] The maps 108¢ and 108¢ make setting in such a
manner as to increase the pump torque control valve com-
mands St12 and St3 and reduce the delivery pressures (that
is, the first pump torque control pressure Ptl and the second
pump torque control pressures Pt2 and Pt3) of the pump
torque control valves 16a and 165 as the pump target power
Hp12 and Hp3 is higher. As the configuration of the pump
driving device 50 is previously described, when the delivery
pressure of the pump torque control valve 16a becomes
lower, the delivery rates of the second hydraulic pump 25
and the first hydraulic pump 2a increase, and when the
delivery pressure of the pump torque control valve 165
becomes lower, the delivery rate of the second hydraulic
pump 2c¢ increases.
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[0076] 5. Effect
[0077] (1) Excellent Combined Operability
[0078] According to the hydraulic system configured as

described above, the swing target power Hs computed by the
swing target power arithmetic section 102 becomes higher
as the swing operation amount (that is, the swing pilot
pressure P1 or Pr) is larger. In this case, during the swing
boom raising operation (that is, when the swing pilot pres-
sure P1 or Pr and the boom raising pilot pressure Pu are
simultaneously input to the controller 100), the swing target
power Hs is calculated to be corrected to be lower than a
value in response to the swing operation amount as the boom
raising operation amount (that is, the boom raising pilot
pressure Pus) is larger. The increasing rate of the swing
target flow rate Fts computed by the swing target flow rate
arithmetic section 103 is corrected to be lower than a value
in response to the swing operation amount as the swing
target power Hs is lower. As a result, during the swing boom
raising, the swing acceleration becomes lower as the boom
raising operation amount is larger, compared with a case of
the sole swing operation. Therefore, “excellent combined
operability” is attained during the swing boom raising
operation.

[0079] (2) Energy Efficiency

[0080] Since the swing hydraulic motor 3 and the boom
cylinder 4 are driven by the different hydraulic pumps (the
first hydraulic pump 2a and the second hydraulic pumps 25
and 2c), it is possible to suppress the divergence loss that
may be generated in the configuration of driving the swing
hydraulic motor and the boom cylinder by the common
hydraulic pump. Furthermore, since the delivery rate of the
first hydraulic pump 2a is controlled in response to not only
the swing operation amount but also the boom raising
operation amount, it is possible to suppress degradation of
fuel economy without increasing a pressure loss between the
first and second hydraulic pumps 256 and 2¢ and the boom
cylinder 4 at a time of adjusting the swing speed.

[0081] (3) Reliability

[0082] If the determiners 101a to 101¢ determine that a
failure occurs in the boom raising pilot pressure sensor 13,
the higher signal of the second pump flow control pressures
Pf2 and P13 is output, as an alternative signal to the boom
raising pilot pressure Pu, from the boom-raising pilot pres-
sure selection section 101, as described above. As is obvious
from a connection relationship among the shuttle valves 115
to 11/ the boom raising pilot pressure Pu is one of candi-
dates of the second pump flow control pressures P2 and Pf3
and, therefore, the second pump flow control pressures Pf2
and Pf3 are generated when the boom raising operation is
performed. Therefore, inputting the second pump flow con-
trol pressures Pf2 and P13 to the boom-raising pilot pressure
selection section 101 makes it possible to detect that there is
a probability that the boom raising operation has been
performed even if a failure occurs in the boom raising pilot
pressure sensor 13. Owing to this, even if a failure occurs in
the boom raising pilot pressure sensor 13, it is possible to
ensure the excellent combined operability during the swing
boom raising operation by using the second pump flow
control pressure Pf2 or Pf3 as an alternative to the boom
raising pilot pressure Pus.

[0083] Furthermore, the hydraulic system is configured
such that the delivery pressure Pd2 of the second hydraulic
pump 25 acts on the first pump displacement reduction valve
52a. In other words, when the boom raising operation is
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performed and the boom cylinder 4 communicates with the
second hydraulic pump 25, a load pressure of the boom
cylinder 4 acts on the first pump displacement reduction
valve 52a as the delivery pressure Pd2 of the second
hydraulic pump 2b. Therefore, whether a failure occurs in
the boom raising pilot pressure sensor 13, by causing the
load pressure of the boom cylinder 4 to act on the first pump
displacement reduction valve 52a during the swing boom
raising operation, it is possible to suppress the delivery rate
of the first hydraulic pump 2a¢ and suppress the swing
acceleration. In this respect, it is possible to ensure the
excellent combined operability.

[0084] (4) Others

[0085] The map 105« in the boom target power arithmetic
section 105 makes setting in such a manner as to reduce the
computed boom target power Hbo for the boom raising pilot
pressure Pus as the swing target flow rate Fts is higher, as
described above. It is thereby possible to slow down the
boom raising speed when the swing speed increases and a
swing load pressure decreases at the time of the swing boom
raising operation. This can also contribute to improving the
combined operability.

[0086] 6. Alternatives

[0087] While the case of using the pilot operation levers
1a and 15 is taken as an example in the present embodiment,
electric levers may be used as various types of operation
devices such as the swing operation device and the boom
operation device. If the electric levers are used as the swing
operation device and the boom operation device, the pump
flow control valve 15 and the pump torque control valves
16a and 165 can be omitted. Moreover, in the operation
amount detector, potentiometers that directly detect electric
lever operation amounts, for example, can be used as an
alternative to the swing pilot pressure sensor 12, the boom
raising pilot pressure sensor 13, and the like. In this case, if
each potentiometer is configured, for example, such that the
pilot pressure of the pilot hydraulic fluid source 17 (or
another pilot hydraulic fluid source) is reduced by a solenoid
valve similarly to the first pump torque control pressure Ptl
and the second pump torque control pressures Pt2 and Pt3,
the solenoid valve is controlled by a command signal
computed by the controller 100 on the basis of a signal of the
potentiometer, and control pressure signals corresponding to
the first pump flow control pressure Pfl and the second
pump flow control pressures Pf2 and Pf3 are generated, it is
possible to realize similar functions to those of the embodi-
ment described above.

[0088] Moreover, if the electric levers are used as the
swing operation device and the boom operation device, the
hydraulic system may be possibly configured such that the
pump flow control valve 15 and the pump torque control
valves 16a and 165 are omitted, electromagnetically-driven
valves are used as the first pump displacement increase
valve 51a and the second pump displacement increase
valves 516 and 51¢, and electromagnetic pilot valves are
used as the first pump displacement reduction valve 52a and
the second pump displacement reduction valves 5256 and
52c¢. In this case, if the hydraulic system is configured such
that control pressure signals corresponding to the first pump
flow control pressure Pfl, the second pump flow control
pressures P2 and P13, the first pump torque control pressure
Ptl, and the second pump torque control pressures Pt2 and
Pt3 are computed by the controller 100 on the basis of the
signals of the potentiometers, and the control pressure
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signals are output to solenoid drive sections of the first pump
displacement increase valve 51a, the second pump displace-
ment increase valves 516 and 5l¢, the first pump displace-
ment reduction valve 52a, and the second pump displace-
ment reduction valves 526 and 52¢, it is possible to realize
similar functions to those of the embodiment described
above.

DESCRIPTION OF REFERENCE CHARACTERS

[0089] 1a: Left operation lever (swing operation device,
another operation device)

[0090] 14: Right operation lever (boom operation device,
another operation device)

[0091] 2a: First hydraulic pump

[0092] 24, 2¢: Second hydraulic pump

[0093] 3: Swing hydraulic motor

[0094] 4: Boom cylinder

[0095] 5: Arm cylinder (another hydraulic actuator)
[0096] 6: Bucket cylinder (another hydraulic actuator)
[0097] 8: Track structure

[0098] 9: Swing structure

[0099] 10: Work device

[0100] 12: Swing pilot pressure sensor (swing operation

amount detector)

[0101] 13: Boom raising pilot pressure sensor (boom
raising operation amount detector)

[0102] 14a, 145: Second pump flow control pressure sen-
sor (maximum operation amount detector)

[0103] 15: Pump flow control valve

[0104] 35: Boom

[0105] 51a: First pump displacement increase valve
[0106] 52a: First pump displacement reduction valve
[0107] 100: Controller

[0108] 101a-101c¢: Determiner

[0109] 101d4: Switch

[0110] 102: Swing target power arithmetic section
[0111] 103: Swing target flow rate arithmetic section
[0112] 104: Pump flow control section

[0113] Fts: Swing target flow rate

[0114] Hs: Swing target power

[0115] Pf1: First pump flow control pressure (first pump

flow control signal)
0116] Pf2, Pf3: Second pump flow control pressure
pump p
(maximum operation amount)

[0117] P1, Pr: Swing pilot pressure (swing operation
amount)
[0118] Pu, Pus: Boom raising pilot pressure (boom raising

operation amount)
[0119] Sfl: Pump flow control valve command
1. A hydraulic system for a work machine, the work
machine including a track structure, a swing structure
swingably mounted on the track structure, and a work device
that includes a boom attached to the swing structure, the
hydraulic system comprising:
a swing hydraulic motor causing the swing structure to
swing;
a boom cylinder driving the boom;
a first hydraulic pump delivering a hydraulic fluid for
driving the swing hydraulic motor;
a second hydraulic pump delivering a hydraulic fluid for
driving the boom cylinder;
a swing operation device instructing an operation of the
swing hydraulic motor;
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a boom operation device instructing an operation of the
boom cylinder;

a first pump displacement increase valve controlling a
volume of the first hydraulic pump;

a swing operation amount detector detecting a swing
operation amount of the swing operation device;

a boom raising operation amount detector detecting a
boom raising operation amount of the boom operation
device; and

a controller controlling a first pump flow control signal
that is a command signal to the first pump displacement
increase valve on the basis of the swing operation
amount detected by the swing operation amount detec-
tor and the boom raising operation amount detected by
the boom raising operation amount detector, wherein

the controller controls the first pump flow control signal
in such a manner that a delivery rate of the first
hydraulic pump becomes higher as the swing operation
amount of the swing operation device is larger and an
increasing rate of the delivery rate of the first hydraulic
pump becomes lower as the boom raising operation
amount of the boom operation device is larger if a
swing operation by the swing operation device and a
boom raising operation by the boom operation device
are performed simultaneously.

2. The hydraulic system for a work machine according to

claim 1, comprising

a pump flow control valve controlling the first pump flow
control signal, wherein

the controller comprises a swing target power arithmetic
section computing swing target power that is target
power of the swing hydraulic motor; a swing target
flow rate arithmetic section computing a swing target
flow rate that is a target flow rate of the first hydraulic
pump;

and a pump flow control section computing and output-
ting a pump flow control valve command that is a
command signal to the pump flow control section,

the swing target power arithmetic section makes a cor-
rection in such a manner as to increase the swing target
power as the swing operation amount of the swing
operation device is larger and to reduce the swing target
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power as the boom raising operation amount of the
boom operation device is larger,

the swing target flow rate arithmetic section makes a
correction in such a manner as to increase the swing
target flow rate as the swing operation amount of the
swing operation device is larger and to reduce an
increasing rate of the swing target flow rate as the
swing target power is lower, and

the pump flow control section computes the pump flow
control valve command on the basis of the swing target
flow rate input from the swing target flow rate arith-
metic section.

3. The hydraulic system for a work machine according to

claim 2, comprising:

an other hydraulic actuator that is driven by the hydraulic
fluid delivered from the second hydraulic pump and
that is a hydraulic actuator other than the boom cylin-
der;

an other operation device instructing an operation of the
other hydraulic actuator;

a maximum operation amount detector detecting a maxi-
mum operation amount that is a maximum value of the
boom raising operation amount of the boom operation
device and an operation amount of the other operation
device;

a determiner determining a failure in the boom raising
operation amount detector; and

a switch that is changed over by an output from the
determiner and that outputs the maximum operation
amount to the swing target power arithmetic section as
the boom raising operation amount of the boom opera-
tion device if it is determined that a failure occurs in the
boom raising operation amount detector.

4. The hydraulic system for a work machine according to

claim 3, comprising

a first pump displacement reduction valve that is driven
by delivery pressures of the first hydraulic pump and
the second hydraulic pump and that operates in such a
manner as to limit an absorption torque of the first
hydraulic pump.
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